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INTRODUCTION
Pulmonary hamartomas are benign neoplasms generally
considered to be derived from undifferentiated mesenchymal
tissue of bronchial walls [1]. Cytogenetic studies have
identified recombination of chromosomal bands 6p21 and
14q24, supporting the view that hamartomas are clonal
mesenchymal neoplasms [2]. Hamartomas occur most fre-
quently in middle-aged or elderly adults, with the peak
incidence in the sixth or seventh decade of life. The majority
of patients with hamartomas are male in most studies.
Diagnosing chondromatous hamartomas by non-invasive
means is difficult when hamartomas do not show foci of
calcium or fat on computed tomography (CT). In a report of 30
uncalcified hamartomas diagnosed by surgical resection,
cartilaginous tissue enhanced less on CT regardless of the
presence of enhanced septa, which was dependent on the loose
connective tissue within the cartilaginous core [3]. Pulmonary
hamartomas are benign lesions with little or no risk of
malignant transformation and minimal risk of recurrence.
The current report describes the imaging and clinical
findings of a patient with chondromatous hamartomas of the
lung with several unusual features.
CASE REPORT
In November 1996 a 23-year-old male patient was referred to
Kyungpook National University Hospital for evaluation of a lung mass
that had increased in size. The physical examination and laboratory findings
were unremarkable. Chest radiograph obtained 4 months before revealed a
3.2 £ 3.6 cm well-defined mass in the left lower lobe (Fig. 1a). The chest
radiograph obtained on admission revealed the mass to be 3.7 £ 4.3 cm
(Fig. 1b). CT and CT-guided transthoracic needle biopsy were conducted
but the results did not yield a diagnosis.
The patient was placed on a 6-month course of anti-tuberculous therapy,
but the lesion continued to grow. The chest radiographs performed in
January 1998 revealed that the lesion at the time measured 5.0 £ 5.6 cm
(Fig. 1c). CT of the chest demonstrated a hypodense mass with a smooth
margin, mimicking a cyst, in the left lower lobe (Fig. 2). A small air bubble
was noted within the mass. No enlargement of hilar or mediastinal nodes
was noted. Thoracotomy was performed as a malignant tumour or
malignant change in a benign tumour could not be excluded. The mass
was smooth, surrounded by compressed lung parenchyma, and easily
fragmented, which resulted in expulsion of a yellowish sticky fluid. No
bronchial connection could be demonstrated. The mass was easily
enucleated. Microscopically, it was composed of mature cartilage with an
area of cystic degeneration, consistent with a chondromatous hamartoma
(Fig. 3). Calcification was not found in any of the sections.
Follow-up CT performed 30 months after the operation revealed two
nodules in the left upper lobe and one nodule in the superior segment of the
left lower lobe (Fig. 4). The patient underwent left upper lobectomy and
wedge resection of the left lower lobe. The lesions were whitish, firm and
well-circumscribed, measuring 2 £ 2 cm, 1.4 £ .1.2 cm and 1.2 £ 1.0 cm,
respectively. Histologically, all lesions were typical chondromatous
hamartomas, consisting almost entirely of a solid mass of cartilage
surrounded by connective tissue. No evidence of malignancy was found
from a retrospective review of pathological tissue specimens taken from the
previous tumour. An I-131 metaiodobenzylguanidine (MIBG) scan was
normal and alimentary tract examinations, including gastric fibroscopy,
revealed only a linear scar at the duodenal bulb.
DISCUSSION
Hamartomas are non-expanding or may grow in a slow and
regular fashion. In the study by Hansen et al. [4], tumour
growth was observed in 15 of 32 patients (48%), with a growth
rate of 3.2 mm/year. Jensen and Schioedt [5] reported a
hamartoma growth rate of 1.5 mm/year, with recognizable
changes becoming apparent only in patients studied for at least
3 years. The hamartoma in the present patient grew at an
unusually fast rate. The volume doubling times were calculated
as 170 to 388 days, which are comparable with the growth rates
of malignant tumours. To the best of our knowledge, only one
case of a rapidly growing hamartoma of the lung has previously
been reported in the literature [6]. The size of tumour is
influenced by histological factors such as cellularity, vascular-
ity, atypia, fibrosis and various degenerative changes. In the
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present case, we suppose that cystic degeneration was the major
factor behind the rapid growth of this benign tumour. Darke
et al. [7] demonstrated a large bronchial circulation in a patient
with a giant lung hamartoma, which had grown slowly over a
period of 19 years. In the present case, a feeding artery was
found during the first operation but this was not specified as a
bronchial artery in the operative note.
Recurrence of pulmonary hamartomas after resection is
also very rare, although a few cases have been reported [8,
9]. Van Den Bosch et al. [8] reported that of 154 cases of
pulmonary hamartoma, recurrence occurred in only two after
simple enucleation. Laroche et al. [9] recommended a
wedge excision of hamartomas in young patients or in
patients with a history of previous recurrence to prevent
further recurrence. In the present case, multicentric growth
also could explain the recurrence, as the original well-
encapsulated tumour had been completely removed and two
of the new lesions grew in locations away from the original
tumour.
Hamartomas are usually solitary intra-pulmonary lesions.
The present patient initially had a solitary lesion but
subsequently developed multiple lesions. Solitary and multiple
hamartomas are often considered as separate entities. Multiple
pulmonary hamartomas are rare, appear mostly in females and
usually are leiomyomatous [10]. Multiple pulmonary chon-
dromatous hamartomas are extremely rare and sporadically
reported as case reports [9–12]. Some patients with multiple
chondromatous lung hamartomas have a history of Carney
syndrome (gastric smooth muscle neoplasms, extra-adrenal
paraganglioma and pulmonary chondroma) [11]. Kiryu et al.
[12] reviewed cases of multiple chondromatous lung hamarto-
mas published worldwide and identified the following three
characteristic clinical manifestations of this rare condition:
relatively young age at onset (average, 34.3 years); high
recurrence rate (40%) and very long duration between onset
and the recurrent age (average, 12.7 years); and frequently
accompanied by concomitant diseases (33%), particularly
gastric epithelioid leiomyosarcoma and/or extra-adrenal para-
ganglioma [12]. Although the present patient had recurrent
hamartomas, composed exclusively of cartilaginous tissue, no
other manifestations of Carney’s triad or other concomitant
disease were identified over a 6 year follow-up period. No cases
of malignant changes in chondromatous hamartoma have been
reported. The present case presented several unusual features of
Fig. 1 – Serial chest radiographs. (a) July 1996. Chest PA shows a 3.2 £ 3.6 cm well-defined mass in the left lower lobe. (b) November 1996. The mass
increased to 3.7 £ 4.3 cm. (c) January 1998. The lesion continued to grow and measured 5.0 £ 5.6 cm.
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Fig. 1 (continued )
Fig. 2 – CT image obtained at the same time as Fig. 1c shows a round, low-
attenuation mass in the left lower lobe. Note a small air bubble within the
mass (white arrow).
Fig. 3 – Photomicrograph of histopathological specimen (original magni-
fication £ 40; haematoxylin and eosin stain) shows a mass, composed
mainly of hyaline cartilage with an area of cystic degeneration. Rim of
fibromyxoid connective tissue surrounds the cartilaginous mass. The
peripheries are lined by respiratory epithelium.
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hamartomas of the lung: the patient’s age, unusually rapid
growth and the recurrence of multiple parenchymal lesions.
Long-term follow-up may be advisable to identify additional
recurrence of chondromatous hamartomas of the lung or
development of other complications.
REFERENCES
1 Bateson EM. So-called hamartoma of the lung—a true neoplasm of
fibrous connective tissue of the bronchi. Cancer, 1973;31:1458–1467.
2 Johansson M, Dietrich C, Mandahl N, et al. Recombinations of
chromosomal bands 6p21 and 14q24 characterise pulmonary hamarto-
mas. Br J Cancer, 1993;67:1236–1241.
3 Potente G, Macori F, Caimi M, et al. Noncalcified pulmonary
hamartomas: computed tomography enhancement patterns with histo-
logic correlation. J Thorac Imaging, 1999;14:101–104.
4 Hansen CP, Holtveg H, Francis D, et al. Pulmonary hamartoma.
J Thorac Cardiovasc Surg, 1992;104:674–678.
5 Jensen KG, Schiodt T. Growth conditions of hamartoma of the lung.
Thorax, 1958;13:233–237.
6 Sagel SS, Ablow RC. Hamartoma: on occasion a rapid growing tumor
of the lung. Radiology, 1968;91:971–972.
7 Darke CS, Day P, Grainger RG, Smith GH. The bronchial circulation in
a case of giant hamartoma of the lung. Br J Radiol, 1972;45:147–150.
8 Van Den Bosch JM, Wagenaar SS, Corrin B, et al. Mesenchymoma of
the lung (so called hamartoma): a review of 154 parenchymal and
endobronchial cases. Thorax, 1987;42:790–793.
9 Laroche CM, Stewart S, Wells F, Shneerson J. Multiple recurrent
intrapulmonary and endobronchial mesenchymomas (hamartomas).
Thorax, 1993;48:572–573.
10 Dominguez H, Hariri J, Pless S. Multiple pulmonary chondrohamarto-
mas in trachea, bronchi and lung parenchyma. Review of the literature.
Respir Med, 1996;90:111–114.
11 Carney JA. The triad of gastric epithelioid leiomyosarcoma, functioning
extra-adrenal paraganglioma, and pulmonary chondroma. Cancer,
1979;43:374–382.
12 Kiryu T, Kawaguchi S, Matsui E, et al. Multiple chondromatous
hamartoma of the lung. Cancer, 1999;85:2557–2561.
Fig. 4 – Chest CT obtained 30 months after the operation shows multiple
recurrent lesions: two in the left upper lobe (a) and one in the superior
segment of the left lower lobe (arrow in b).
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